Sarcoidosis is a multisystem granulomatous disease characterized by the presence of noncaseating granulomas. Case reports have previously described an association between sarcoidosis and cryptococcal infection, but many of these patients were receiving immunosuppression at the time of diagnosis or had limited cutaneous disease. We report a case of cryptococcal meningitis in a 65-year-old man with a new presentation of sarcoidosis who was not receiving immunosuppressive medications. S arcoidosis has been described as an "immune paradox" in which patients demonstrate both exaggerated infl ammation and peripheral anergy as demonstrated by reduced delayed-type hypersensitivity to tuberculin skin testing and increased susceptibility to infection ( 1 -3 ). We present a case that is unique in that it describes the development of cryptococcal meningitis in a patient with sarcoidosis who was not on immunosuppressive therapy and did not have extrathoracic manifestations of the disease.
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CASE PRESENTATION
A previously healthy 65-year-old man presented with chronic cough. He had been in his usual state of health until 1 year earlier when he visited his primary care physician for a nonproductive cough. He denied any history of gastroesophageal refl ux, nasal congestion, wheezing, coughing while eating, orthopnea, hemoptysis, or dyspnea on exertion. He also denied tobacco or drug use, recent travel, sick contacts, and bird or mold exposure. His only medications were acetaminophen and ibuprofen for back pain and simvastatin for hyperlipidemia. His chest radiograph was reportedly unremarkable, and he was treated with azithromycin and levofl oxacin but did not improve.
He was then evaluated at an outside hospital, where computed tomography (CT) of his chest revealed a spiculated left lower lobe nodule measuring 2.5 × 1.6 cm; left supraclavicular, mediastinal, and hilar adenopathy; and extensive peribronchovascular nodularity with a perihilar distribution ( Figure 1 ). Bronchoscopy with bronchoalveolar lavage, bronchial brushings, transbronchial biopsies of the right upper lobe, and biopsies of the subcarinal lymph nodes were performed. Cytology of the bronchial brushing was negative for malignancy, and bronchoalveolar lavage fl uid was negative for malignant cells and cytomegalovirus. Transbronchial biopsies revealed focal chronic bronchiolitis, and lymph node biopsy was benign.
One month later he presented to a neurologist with headache, dysarthria, and left hand numbness. His temperature was 98.5°F; heart rate, 89 beats per minute; blood pressure, 138/88 mm Hg; and oxygen saturation, 96% on room air. His jugular venous pulse was at 6 cm, crackles were heard in the bilateral lower lung fi elds, and lower extremities were not edematous. Neurologic examination revealed an intact mental status, normal cranial nerve function, normal strength and sensation throughout his arms and legs, 2+ refl exes, and intact fi nger-to-nose bilaterally. CT and magnetic resonance imaging of the brain were unremarkable. Lumbar puncture revealed an opening pressure of 20 cm of water, and cerebrospinal studies included a white blood cell count of 111/mm 3 , total protein of 166 g/dL, and glucose of 31 mg/dL. His cerebrospinal microbiologic studies revealed a cryptococcal antigen titer of 1:256 and were otherwise negative. Serum cryptococcal antigen was positive at 1:128. His serum HIV, QuantiFERON Gold, histoplasmosis serum antigen and serology, and viral hepatitis serologies were negative. He began treatment for cryptococcal meningitis with fl ucytosine and liposomal amphotericin, and his neurologic symptoms resolved.
Following his recovery from cryptococcal meningitis, he underwent a CT-guided core biopsy of his left lower lobe mass, histologically containing noncaseating granulomas ( Figure 2 ) . Gomori methenamine silver and acid-fast stains as well as fungal and acid-fast cultures on the biopsy specimen were negative. His angiotensin-converting enzyme level was normal. Spirometry, total lung capacity, and diff use capacity of carbon monoxide were within normal limits. His workup for extrapulmonary sarcoidosis including ophthalmology evaluation, 1,25-hydroxy vitamin D levels, electrocardiogram, and urine calcium-tocreatinine ratio were unremarkable. With normal pulmonary function tests and lack of extrapulmonary involvement, the decision was made to manage the sarcoidosis conservatively with serial pulmonary function testing.
DISCUSSION
An imbalance between eff ector and regulatory T cells may contribute to susceptibility to infection in patients with sarcoidosis ( 2 , 4 , 5 ). Regulatory CD4 + CD25 bright FoxP3 + T cells accumulate at the periphery of sarcoid granulomas, in bronchoalveolar lavage fl uid, and in peripheral blood of sarcoidosis patients ( 2 ) . Th ese cells exhibit antiproliferative activity, which may contribute to anergy; however, because they are unable to completely inhibit the production of tumor necrosis factor-α, local infl ammation and granuloma formation continue to occur ( 2 ) . Immunosuppressive CD8 + T cells may also accumulate in peripheral blood and produce anergy ( 4 ) . Further, a reduced number of CD4 + T cells and other eff ector T cells such as CD1d-restricted natural killer cells and a decreased CD4 + /CD8 + T cell ratio are found in the peripheral blood of sarcoidosis patients, which may inhibit their T cell-mediated immunity ( 5 ) .
Th ese mechanisms of impaired T cell-mediated immunity in sarcoidosis contribute to increased susceptibility to cryptococcal infection, which has been demonstrated in both in vitro studies and case reports ( 6 -11 ) . Cryptococcus neoformans is an opportunistic mycosis, which begins as a primary respiratory tract infection and can disseminate hematogenously, with a propensity to localize to the central nervous system ( 6 ) . It most frequently occurs in the setting of impaired T cell-mediated immunity, and the most common predisposing conditions include HIV, organ failure, and prolonged treatment with glucocorticoids ( 7 -9 ) . Th e largest clinical case series of C. neoformans infection revealed that sarcoidosis accounted for 0.6% of cryptococcal cases overall ( 8 ) . Treatment with glucocorticoids and extrathoracic sarcoidosis are independent risk factors for cryptococcal infection in these patients ( 8 , 11 ) , and lung, bone, skin, and the central nervous system are the most common sites of infection ( 6 , 9 ) . 
